or suppuration of the adnexa, and the far safer and m-ore certain treatment by abdominal exploration and extirpation. DISCUSSION. Dr. AMAND ROUTH did not agree with the speaker that vaginal incision of a pyosalpinx was bad treatment. On the contrary, he considered that if a pyosalpinx presented towards the vagina, posteriorly to the cervix, the vagina and the tube should be freely incised, and the tube packed and drained with iodoform gauze, as advised by Kelly and others. He considered that such an operation was easy, safe, and almost certain to permanently cure. If an ovarian abscess was found to be also present, an abdominal operation would be required, but this complication was infrequent.
Willey: Histology of the Smaller Fibromyomata or suppuration of the adnexa, and the far safer and m-ore certain treatment by abdominal exploration and extirpation. DISCUSSION. Dr. AMAND ROUTH did not agree with the speaker that vaginal incision of a pyosalpinx was bad treatment. On the contrary, he considered that if a pyosalpinx presented towards the vagina, posteriorly to the cervix, the vagina and the tube should be freely incised, and the tube packed and drained with iodoform gauze, as advised by Kelly and others. He considered that such an operation was easy, safe, and almost certain to permanently cure. If an ovarian abscess was found to be also present, an abdominal operation would be required, but this complication was infrequent.
Dr. MACNAUGHTON-JONES, in reply, said that the pain in the breast had ceased after the operation on the right gland, but there had been recently some complaint of pain in the left one. With regard to operation by the vagina, his point was that, in cases where there was an adnexal abscess with pathological changes in the adnexa, abdominal operation was preferable to that by the vagina in view of the future consequences to the woman which might result from leaving a diseased tube. He (Dr. Macnaughton-Jones) had been asked what he considered to be the origin of the abscess. He believed that this was in the first instance a tubo-ovarian cyst of inflammatory origin, in which suppuration of the ovarian portion subsequently occurred. Some Notes on the Histology of the Smaller Fibromyomata.
By FLORENCE E. WILLEY, M.D.
WITHIN the last thirty years most theories as to the origin of young fibromyomata have had reference to the vascular system of the uterus, and have concerned themselves either with the origin of the cells which proliferate in these tumours or with the cause of such proliferation.
Writers of the first group affirm that primary changes in the walls of arterioles or capillaries give rise secondarily to myomatous tumours. These observers describe a vessel in the centre of young growths, concentric arrangement of fibres, a spherical shape, &c. Somne have found fibroid change most marked at the periphery, as farthest from the source of blood-supply, while others have observed degenerations beginning centrally, after obliteration by pressure of the vessel from the walls of which the growth originated.
Klebs,1 writing in 1876, describes their origin by proliferation of the muscular and connective tissue of the walls of arterioles. He says: The smaller fibromyomata less than the size of a pea show a concentric arrangement in all sections. Sometimes one may recognize in the middle a section of an artery of considerable size; more often, however, the larger vessels are wholly wanting, and the place where the smaller vessels lay are marked by depressions due to the shrinking of the loose connective tissue coat of the vessels. He says, further, that the larger collections of these tumours do not often arise from the union of severa,l; more often it happens that the same process of new growth by which the primary fibromyoma arose is repeated in the substance thereof. Every single vessel with the muscular and connective tissue coats pertaining thereto proliferates again, and produces a second generation of nodes, which become incorporated in the original tumour, and extend it.
Not seldom the tumour is arranged in such a manner round the central vascular stem that it forms a wedge, the wide base of which lies on the surface. In other cases the formation of secondary nodes goes on in separate parts of the tumour, and then quite irregular masses result.
Pilliet 2 (in 1894) says: Fibromyoma begins in the uterine capillaries. The endothelium remains normal; the adventitia gives origin to a zone of embryonic cells which mnultiply and develop into rows of concentrically placed smooth muscle fibres arranged round the vessel. He declares that the constant element in the tumour is neither unstriped muscle, which may entirely disappear, nor connective tissue, which is only secondary, but it is the central vessel, and the uterine fibroma may be regarded as a benign tumour of vascular origin, a localized instance of exaggerated development of blood-vessels involving secondarily that of muscle and connective tissue. Fibromyoma is, according to Pilliet, an angiofibroma composed of capillaries, and he claims that this explains the development in fibromata of perivascular sarcoma, since both are tumours of a vascular series.
Pilliet says: The centre of the little growth always consists of a capillary vessel, round which the smooth fibres and connective tissue are arranged. The fibrous layers arise by transformation of the most peripheral inuscular layers which are .furthest from the vessel, and which, therefore, do not receive sufficient nourishment to allow of their normal development. Meslay and Hyenne 3agree with this description l andbtich d. Path. Anat., 1876, i, 2, p. 884. 2 Bull. Soc. Anat. de Paris, 1894, lxix, p. 4.
3 " Les degenerescenses des fibromyomes de l'uterus," Ann. de Gyn'c. et d'Obstot., Par., 1908, 1, pp. 1-31. in their paper published in 1898. The theories dealing with the cause of the proliferation may be roughly divided into those which describe young muscle-cells or embryonic remains in all uteri awaiting some stimulus to development and those which hold the infective nature of new growths. These latter have found the source of infection in a microbic endometritis, an endarteritis or peri-arteritis, or in tubal infection.' The observations made by these competent observers must always be of value, whether the deductions drawn from them stand the test of time and further discovery or not. It seems, therefore, important that at the outset of any investigation into the histology of these growths, which have been so intimately related to the vascular system, we should remind ourselves of any features of the uterine circulation peculiar to that organ.
The important points for our purpose may be briefly summarized as follows: The larger arteries are surrounded by a thick sheath of connective tissue, which encircles each artery and each arterial group, and separates it from the surrounding muscular tissue.2 This sheath gradually becomes less abundant, the smaller arteries contracting closer attachment to the uterine parenchyma, while their walls are reduced in thickness till in the smallest arterioles one single muscular layer remains. The diameter of the uterine veins is larger than that of the arteries, and their section is more irregular in formn. Unlike the veins of other organs their walls are thicker than those of the arteries, but do not consist of two coats of smooth muscle-fibres. They are true connective tissue walls, into which a few muscle-fibres from the uterine parenchyma extend. This is characteristic of uterine veins. The capillary circulation is peculiar to the uterus. Its principal characteristics are as follows
(1) An extremely irregular form which appears to depend upon the form and direction of the muscle-bundles.
(2) A most varying diameter, from capillaries so narrow that they appear impermeable by blood-corpuscles, to sinuses so large that the diameter much exceeds that of the arterioles and venules.
(3) Its wall consists of a single layer of cells, which are capable of changing with contraction and dilatation of the uterus from a thick palisade epithelium to extremely flattened cells like a true endothelium. ' The uterine muscle and the connective tissue between the bundles are abundantly supplied by this system of vessels, which cannot be called either capillary or cavernous, but is a fissural system characteristic of the uterus. Many of these vessels apparently do not function at all when the uterus is at rest in the normal state, so that there is in uterine muscle and mucosa a functional circulation, collapsed during periods of rest, and only coming into play with the peristalsis and congestion which accompany menstruation and pregnancy, and some pathological conditions. ID order to investigate the histology of young fibromyomata, sections have been cut out of the smaller tumours varying from 1 mm. to 1 cm. in diameter. The material was in most cases prepared by hardening in formalin and embedding in celloidin, and the sections have been stained by van Gieson's method, and with haematoxylin and eosin. In some cases complete serial sections have been cut of the tumours. The smallest areas of proliferation were found in uteri from women between 30 and 40 years of age, which were removed on account of haemorrhage or other troubles due to fibroids. The sections illustrate the following points:-
(1) The Proliferating Cells in Growing Tumours are Muscle-Cells.-This point is determined by staining with van Gieson's method. Examination of sections so prepared shows that in uteri removed for rapid enlargement or haemorrhage from women between 30 and 40, the smallest tumours consist of muscle-fibres; that is to say, the areas of proliferation show less connective tissue in proportion to the muscle than is found in non-proliferating muscular bundles in the same uterine wall. -The nuclei of the muscle-fibres are oval or rod-shaped, or intermediate between these. They stain deeply with haematoxylin and show well-marked chromatin network and nucleoli. On the other band, sections of even the smallest tumours in uteri past the menopause (removed post mortem from patients dying of other causes) show a considerable proportion of fibrous tissue, and the nuclei of the muscle-cells are narrow and rod-shaped.
(2) Relation to the Vascular System.-These areas of proliferation are related to the vascular system of the uterus in precisely the same way that all the muscular bundles of the uterine wall are related, and no more intimate connexion can be observed. In the smaller tumours no vessel with muscular coat is seen, but the proliferating muscle-cells appear to be in intimate relation with the endothelial lining of the capillary clefts. In larger growths vessels with one or two muscular coats may be found, but in tumours of all dimensions the blood-supply appears to be chiefly maintained by the fissural capillary system. These clefts are often of considerable size and are lined by a single layer of endotheliuin. It has not been possible. to show with certainty how many of these spaces in the larger tumours are capillary or lymphatics, but sections showing blood-corpuscles in the clefts demonstrate clearly Interstitial myoma x 100. Transverse section showinig irregular shape and absence of capsule. Compare with surrounding muscular wall.
that some are capillary fissures. It will be seen that to some extent these observations confirm those of observers who describe the early proliferation as taking place in the adventitia of the uterine capillaries.
Proliferation does take place immediately outside the capillaries, but the cells concerned are not those of the vascular system, but cells common to the whole uterine parenchyma. The resulting tumours could only truly be described as angiofibromata if we regarded the whole musculature of the uterus, with its power of controlling the blood-sinuses, as analogous to the muscular wall of the arterial system.
FIG. 2.
Interstitial myomata x 100. Section partly in the plane of the muscular bundles.
Showing irregular shape anid absence of capsule.
In four cases the capillary vessels of the tumour show an excessive number of polymorphonuclear leucocytes. This is most marked in a case from which a sloughing fibroid polypus had recently been removed.
The other three cases all had polypi in the uterine cavity.
(3) The shaape of these areas of proliferation is mlost various, and in the youngest tumours appears to be influenced by the direction of the miiuscular bundles rather than by the relation of the mauscle-fibres to vessels large or small. Thus the greatest irregularities are seen at those borders of the tumour where the section is in the plane of the inuscle-fibres, the parts where a bundle is cut transversely being often smoothly bounded by a band of fibres runningr in the opposite direction. No concentric arrangeniient of fibres can be mlade out-the arrangelmlent is varied in direction as in the normiial mnusculature of the uterus. As the tumours enlarge they tend to become oval or spherical in shape, and at the saime timiie a fibrous capsule is formed which milarks off the little growth more definitely from the surrounding tissues.
(4) Subperitoneal Fibroids in many instances begin by proliferation in the muscle-bundle immediately beneath the peritoneum. In the smallest specimens cut no uterine wall is seen between the growing cells and the peritoneum, and no capsule is found on the free surface at a stage when a definite capsule is found between the growth and the uterine parenchyma. The mode of origin of these growths from the outer layers of the uterine muscle shows how extremely difficult it FIG. 4. Subperitoneal myoma x 100. Showing relationi to capillary clefts and muscular wall. must be to determine that intraligamentous myomata ever originate in the unstriped muscle of the broad ligament and not from the outer muscular layer of the uterus.
(5) While pursuing this investigation sections have been cut of sixty to seventy uteri of all ages. In these uteri no fibroid seedling has been F-16 found before the age of puberty, and those found in women long past the menopause consisted chiefly of fibrous tissue.
CONCLUSIONS.
(1) That the youngest specimens of fibromyomata of uterus consist of proliferating muscle-cells. It is quite true that very small tumours may be shown which consist largely of fibrous tissue, but, so far as these investigations have gone, they occur only in uteri past the menopause, or in uteri reinoved post mortem from women dying of other causes in whom there was no evidence that the tumour caused any trouble. The sections showing active proliferation were all found in women between thirty and forty years of age, and in all the condition of the uterus was causing symptoms. It seems reasonable to conclude that these uteri are representative of an active state of growth.
(2) That the proliferating muscle-cells are those of the uterine parenchyma. There is no evidence in the shape of the tumours, in their distribution, or in their relation to vessels to show. that they originate in cells of the vascular system. To observe that the cells are intimately related to the uterine capillary system is only to recognize a fact true of any part of the uterine musculature.
(3) That the stimulus producing the proliferation has some relation to the activity of the sexual organs, since myomata are not found before puberty nor in an active condition after the menopause. As to the nature of this stimulus little or nothing is known, but in the examination of these specimens certain negative points appear. There is no evidence of an infective nature either in the endometrium or vessels. The endometrium shows chronic glandular hypertrophy, a condition common in all congestive conditions of the uterus, and in the smallest growths no excess of lymphoid cells is seen. It may, of course, be claimed that the proliferating cells which appear to belong to the uterine parenchyma are really embryonic remains. It seems more probable, however, that the whole uterus should be regarded as foci of cells awaiting some stimulus to development, and it may be that the stimulus which produces myomatous tumours in sterile uteri is allied to that which initiates the normal function of hypertrophy in presence of an impregnated ovum.
DISCUSSION.
The PRESIDENT (Dr. Herbert Spencer) said he could corroborate Mrs. Willey's statements as to the absence of capsules in many small fibroids, and had been surprised to hear it asserted that they always had capsules. He asked whether Mrs. Willey had examined microscopically some of the curious minute fibroids sometimes seen beneath the peritoneum which had the appearance of keloid scars.
Dr. HEYWOOD SMITH said that Mrs. Willey had quoted an authority who had considered that fibroids as a rule took their origin in the neighbourhood of blood-vessels. He (Dr. Smith) thought it might help to elucidate the subject if those who had large experience in hysterectomy for fibroids would state the percentage of those, the subject of fibroids, who were either unmarried or, if married, were sterile. He considered that fibroids were often the result of the suppression of sexual impressions, and that the intermittent and perhaps periodic congestions, leading in some instances to small interstitial haemorrhages, might be the starting-point of the fibrous deposit, which was a morbid attempt to strengthen the part subjected to the haemorrhagic strain.
Dr. MACNAUGHTON-JONES noticed that Mrs. Willey had excluded sepsis as an occasional factor in the etiology of some myomata. Mary Dixon Jones, who had very exhaustively studied the origin of myoma, considered that there was an infective starting-point in their origin, and other observers (Galippe and Landouzy) confirmed this. Alban Doran had contributed a valuable paper on the relationship of the young connective tissue to the muscle-cells, and the character of these cells in the tumour. Stanmore Bishop' had reviewed the entire literature of the subject, and had published the result of his examinations, entering fully into the arterial changes and the relation of the arteries and minute blood-vessels to the muscular fibres. -From the very small size of the growth examined by Mrs. Willey he thought it was difficult to draw general conclusions as to the origin of the larger myomata.
Mrs. WILLEY, in reply, said she had observed no capsule in any of the smallest tumours; capsule formation appeared first at the point of greatest pressure. Subperitoneal seedlings on large tumours consisted chiefly of fibrous tissue. No evidence of sepsis was found in uteri with growing tumours, either in the endometrium or around the vessels.
"Changes in Fibromatous Uteri," Brit. Gynt. Journ., Lond., 1902-3, xviii, p. 270. F-16a 
